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MEMBERSHIP 


Any person with an interest in entomology shall be eligible for Ordinary membership. Members of 
the Society include professional, amateur and student entomologists, all of whom receive the Society's 
News Bulletin, the Victorian Entomologist. 

OBJECTIVES 


The aims of the Society are: 


(a) to stimulate the scientific study and discussion of all aspects of entomology, 

(b) to gather, disseminate and record knowledge of all identifiable Australian insect species, 

(c) to compile a comprehensive list of all Victorian insect species, 

(d) to bring together in a congenial but scientific atmosphere all persons interested in entomology. 


MEETINGS 


The Society's meetings are held at the 'Discovery Centre', Lower Ground Floor, Museum Victoria, 
Carlton Gardens, Melway reference Map 43 K5 at 8 p.m. on the third Tuesday of even months, with 
the exception of the December meeting which is held on the second Tuesday. Lectures by guest 
speakers or members are a feature of many meetings at which there is ample opportunity for informal 
discussion between members with similar interests. Forums are also conducted by members on their 
own particular interest so that others may participate in discussions. 

SUBSCRIPTIONS (2008) 


Ordinary Member 
Country Member 
Student Member 
Electronic (only) 
Associate Member 
Institution 


$30 (overseas members $32) 

$26 (Over 100 km from GPO Melbourne) 

$18 

$20 

$ 7 (No News Bulletin) 

$35 (overseas Institutions $40) 


Associate Members, resident at the same address as, and being immediate relatives of an ordinary 
Member, do not automatically receive the Society's publications but in all other respects rank as 
ordinary Members. 

LIFE MEMBERS: P. Carwardine, Dr. R. Field, D. Holmes, Dr. T. New, Dr. K. Walker. 


Cover design by Alan Hyman. 


Cover illustration: The pale Sun Moth, Synemon selene Klug, is an endangered species restricted to 
perennial grassland dominated by Austrodanthonia in Western Victoria. It is now extinct in SA, and 
was presumed extinct in Vic. until its rediscovery, in February 1991, by the late Frank Noelker and 
Fabian Douglas. The Victorian Populations are parthenogenetic with all specimens comprising 
females, a most unusual trait in the Castniidae. Illustration by Michael F. Braby. 





Minutes of the General Meeting 9 December 2008 


Present: R. Best, P. Carwardine, I. Endersby, M. Fiedel, K. Harris, P. Marriott. D. Stewart 

Visitors: B. Davidson, M. Endersby, M. Lagerwey, M. Pan- 

Apologies: D. Dobrosak, L. Gibson, P. Lillywhite, K. Walker, G. Weekes. 

Treasurer's Report. 

General Account $4,996; Le Souef Award Account $5,502; Publications Account $5,599. 

Credit cards can now be accepted from members and for book sales. Revenue from the sale of Moths 
of Victoria has commenced. 

General Business: 

Membership Applications: Russell Best, Maik Fiedel and Wendy Moore were elected to membership. 
Member's Presentations: 

Peter Maniott 

Peter and some moth colleagues took two collecting excursions to the Big Desert National Park and 
were able to photograph a number of species and their habitats. Among the moth species were 
Pollaiiisus apicalis and Myrtatoma rufwentris (Zygaenidae), Synemon partlienoides (Castniidae), 
Mdallarcha spp. (Pyralidae), Poreln obtusa and a new species of Lasiocampidae, Psalidosletha banksiae 
(Notodontidae), Omphnliodes obscura (Anthelidae), two new species of Hypertrophidae in the genus 
Acracplmes, Hypographa aristarclia (Geometridae), and the larvae and the tubes within which they live, 
of Bracodidae species. One of the new hypertrophids was green, the other shining white. Green 
colouration amongst the Gelechioid Moths is unusual. 

Peter Carwardine 

Peter showed a series of slides that he had assembled for another club, covering insects in general, 
perhaps with a slight emphasis on the Hymenoptera. 

David Stewart 

David's contribution was the Powerpoint presentation used to support his Land for Wildlife 
assessment for his property at Mt Korong, north central Victoria. The landscape supports a dry 
country fauna and amongst the insect examples were spectacular buprestids, caterpillars of Domtifera 
(Limacodidae) and numerous ants and wasps. 

Ken Harris 

Ken showed pictures of three Victorian mantid species: Orlliodcra ministralis, Tenodcra australasiac and 
Archimantis Intistyla and the life history stages of the moth Spilosoma glatignyi (Arctiidae) which feeds 
on stinging nettles. 

The February meeting is likely to be a discussion on digital photography techniques. 


The meeting closed at 9:37 pm with end-of-year refreshments. 
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Mecoptera of Victoria 


Ian Endersby 

56 Looker Road, Montmorency, Vic. 3084 
endersby@mira.nel 

One of the stated objectives of the Society is "to compile a comprehensive list of all Victorian insect 
species". This contribution collates current knowledge on the Mecopteran fauna of the State. 

The prime source for nomenclature and distribution is the Australian Faunal Directory website 
(www.environment.gov.au/biodiversity/abrs/online-resources/fauna/aftVMECOPTERA/tree.html) 
[accessed 20 November 2008] which has supersed the printed Volume 28 of the Zoological Catalogue 
of Australia (Lambkin 1996) 

Smithers 1987 published a synopsis to the Australian Mecoptera including a checklist, key to the 
species, and literature references to that date. Those species known from Victoria have been extracted 
from his key and the nomenclature updated, but the resulting key has not been tested against known 
vouchers. Wing venation follows Insects of Australia (1991). 

Checklist 

MECOPTERA (Scorpion-flies, hanging-flies) 

BITTACIDAE 

Harpobittacus Gerstaecker, 1885 

Harpobittacus albatus Riek, 1954 
Harpobittacus australis (Klug, 1838) 

Harpobittacus nigriceps (Selys-Longchamps, 1868) 

Harpobittacus rubricatus Riek, 1954 

CHORISTIDAE 

Chorista Klug, 1838 

Chorista australis Klug, 1838 
Meridiochorista Lambkin, 1996 
Meridiochorista insolita (Riek, 1973) 

Meridiochorista ruficeps (Newman, 1850) 

NANNOCHORISTIDAE 

Nannochorista Tillyard, 1917 

Nannochorista eboraca Tillyard, 1917 
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Key to Victorian Species 


la 

Tarsi raptorial, 5 lh segment folding against 4 lh ; one 
claw 

Bittacidae 

2 

lb 

Tarsi not raptorial; two claws 

5 

2a 

Distal crossvein between CuP and 1A present 

3 

2b 

Distal crossvein between CuP and 1A absent 

Harpobittacus nigriccps 

3a 

Some segments in posterior half of abdomen 
completely black above 

4 

3b 

No abdominal segments completely black above 
although there may be some dark mottling of some 
terga near hind end of abdomen 

Harpobittacus rubricatus 

4a 

Abdominal segment 7 of male, 6and 7 of female, 
completely black above 

Harpobittacus albatus 

4b 

Abdominal segments 6 and 7 of male, 5,6, and 7 of 
female completely black above 

Harpobittacus australis 

5a 

Forewing with CuA fused with M for about half its 
length; Rs 3-branched; M 4-branched; vertex not raised 

Nannochoristidae 

Nannochorista cboraca 

5b 

Forewing with CuA fused with M for a short length 
near base; Rs 4-branched; M usually 5-branched; 
vertex raised 

Choristidae 

6 

6a 

Group of fine setae behind median ocellus; 
pterostigma well defined 

Chorista australis 

6b 

Pair of stout setae behind median ocellus; pterostigma 
indistinct 

7 

7a 

Apices of femora, all tibiae and tarsi dark; antennae 
dark except for scape, pedicel and base of first 
flagellar segment; palpal hairs mostly pale 

Mcridiochorista ruficeps 

7b 

Legs mostly pale, bases of tibiae and apical tarsal 
segment and apices of femora darkened; antennae 
with with scape, pedicel and several flagellar 
segments pale; palpal hairs mostly dark 

Meridiocliorista insolita 
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Illustrations 


Couplet 2a 



Couplet 5a 



Couplet 5b 
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A note on the occurrence of Junonia orithya (Linnaeus, 1758) in the 
Federated States of Micronesia (Lepidoptera, Nymphalidae) 


W John Tennent 
Department of Entomology 
The Natural History Museum 
London SW75BD 


The nymphalid butterfly Junonia orithya (Linnaeus, 1758) occurs from the Afrotropical Region, 
Arabia, Sri Lanka, India, Indo-China, China and the Malay Peninsula to Borneo, the Philippines, 
Sulawesi, Maluku, Papua New Guinea and Australia. A large number of races have been 
described, especially in the eastern part of its range (see Fruhstorfer, 1912; Tsukada, 1985) and 
some might be considered to be of dubious validity. Honey & Scoble (2001: 357) designated a 
lectotype for orithya and questioned the validity of subspecific descriptions in a species with such 
strong migratory habits. However, although racial characteristics are obscured to some degree by 
individual and seasonal variation, some geographical variation appears to be constant. For 
example, female phenotypes are largely "blue" in some localities and "non-blue" in others, whilst 
other populations appear to have dimorphic females. Females from the southern Moluccas 
appear to have rather unusual enlarged hindwing ocelli. 


The first mention of the occurrence of Junonia orithya from western Micronesia was by Kelvyn 
Dunn, who in an unpublished manuscript (Dunn, 2004) reported the species as locally common 
around Chamorro Bay, Colonia (Yap) in July 2003. Tennent (2006: 84) cited this record as "Junonia 
orithya ssp." and added (Tennent, 2006:182) that Don Buden, College of Micronesia, saw several 
specimens on grassy roadsides outside Colonia during seven weeks spent on Yap between June 
and August 2005, and also saw the species in a weedy seepage area in the central uplands of Yap 
island in June of that year. Based on photographs supplied to the author by Kelvyn Dunn, the 
opinion was ventured (Tennent, 2006: 183) that the Yap population might represent an 
undescribed race of J. orithya. 


At the request of the author, Don Buden very kindly collected a short series of J. orithya on Maap 
Island (Yap: Federated States of Micronesia) on Christmas Day 2007. These have been compared 
with long series of J. orithya from localities throughout its wide range. The specimens are - 
perhaps predictably for a small island population - rather small in size, but are otherwise similar 
in all significant respects to J. o. leucasia Fruhstorfer, 1912 (TL: Luzon, Philippines), which flies 
throughout the Philippines, with the exception of Sibutu (Treadaway, 1995: 28). The series of 6 
males and 3 females, now in the Natural History Museum (BMNH), London, are confidently 
placed with J. o. leucasia. 


Acknowledgements: 


Don Buden very generously collected and donated a series of J. orithya ; Kelvyn Dunn kindly 
allowed access to his unpublished field notes. 
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Native Budworm, Helicoverpa punctigera (Lepidoptera: Noctuidae) destroys 
fruit of Sticky Bartsia, Parentiicellia viscosa (Scrophulariaceae), with a 
discussion of the beneficial status of Helicoverpa species in weed management 


Ian G. Paithfull, 2 Jacana Drive, Carrum Downs, Victoria, 3201 


Abstract 

A minor weed Parentiicellia viscosa (L.) Caruel (Scrophulariaceae) is recorded as a larval food plant of 
the highly polyphagous field crop and pasture pest Helicoverpa punctigera (Wallengren) (Noctuidae). 
Feeding by the insect may have contributed to the extinction of a small population of the plant. It is 
argued that a large proportion of the known hosts of H. punctigera and H. armigera Hubner are weeds, 
and that the pest status of Helicoverpa spp. may have been exaggerated because of an historical 
research focus on the reduction of larval damage to agricultural crops. Cost/benefit analysis of 
investment in Hcliccrverpa management requires better quantification of the benefits resulting from 
weed destruction by Helicoverpa species. 

Introduction 

Sticky Bartsia or Yellow Bartsia, Parcntucellia viscosa (L.) Caruel (Scrophulariaceae), is native to 
Western Europe, the Mediterranean region and areas around the Caspian and Black Seas (Reed and 
Hughes 1977) and is a widespread minor weed of western, southern, north-eastern and far eastern 
Victoria, occurring also as a weed in Western Australia, South Australia, New South Wales, Tasmania, 
New Zealand (Willis 1972, Barker 1999) and other parts of the world (Reed and Hughes 1977). In 
Victoria it is "locally common" in "cooler, well-watered areas" in the south and west (Barker 1999). P. 
viscosa is an annual herb, 10 to 70 cm high, that produces very large numbers of small seeds in oblong 
or narrow ovoid capsules 11-18 mm long and is reported to favour damp, grassy places, and moist or 
seasonally swampy sites in open areas or woodlands (Reed and Hughes 1977, Barker 1986 1992 1999, 
Sykes 1988). Bartsias are root parasites and attach to their host with numerous very small haustoria 
(Kuijt 1969). P. viscosa is said to be parasitic on "crops" (Reed and Hughes 1977 p. 558) but probably 
parasitises a wide range of plants and is sometimes autotrophic, so is referred to ns a semi-parasite 
(Sykes 1988). 


The Native Budworm, Helicoverpa punctigera (Wallengren) (Noctuidae: Heliothinae), is a notorious 
pest of a diverse range of crops, with larvae that are opportunistic feeders on a very wide range of 
plants (Common 1990) including native and exotic weeds (Zalucki et al. 1986, 1994). The larvae 
"always seek to feed on fruit and seeds" (Hely ct al. 1982 p. 219), the florivorous/frugivorous habit 
being a major factor contributing to Helicoverpa pest status (Matthews 1999). 

Methods 

Larvae of H. punctigera were observed on an infestation of approximately 50 small plants of P. viscosa 
growing in a disturbed, open grassy area with sandy soil, forming part of a works and storage depot 
for park management at Frankston North, Victoria on 17 December 1997. No attempt was made to 
determine if the plants were growing as parasites. All plants examined hosted larvae, mostly of small 
size (judged to be second and third instars), although some were close to maturity. Extensive leaf and 
flower damage due to larval feeding was apparent. A major proportion cf fruits was damaged, with 
many capsules being entirely eaten out and devoid of seeds. 
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A sample of 5 whole plants and several larvae were collected. Larvae were reared to the adult stage 
for identification. They were fed P. viscosn for 4 days, then Garden Sage, Salvia officinalis L. 
(Lamiaceae) for 4 to 11 days, before pupating. Larvae were not kept separately and some were 
cannibalised. 

The sampled plants were examined and the number of intact undamaged fruits, partially eaten-out 
fruits and largely or entirely eaten-out fruits were qualitatively assessed. The infested site was 
monitored in subsequent years. 

Results 

On average, at the time of collection, approximately half of all fruits were eaten out and their seed 
contents largely or completely destroyed (Table 1). Mature green fruit, young fruit not-fully 
expanded, and flower ovaries were attacked. In some cases substantial portions of the green fruiting 
capsule itself were eaten. Larval entrance or feeding holes were located on all faces of fruit, near the 
base, on the sides or at the apex (Figure 1). 

Table 1. Damage to fruit of Parentucellia I’iscosa by larval Helicoverpa punctigera. 


Plant 

No. of fruit 


Intact 

(undamaged) 

Partially eaten 
out 

Largely or 

entirely eaten 
out 

Total 

1 

2 

0 

3 

5 

2 

0 

0 

2 

2 

3 

14 

4 

28 

46 

4 

16 

3 

11 

30 

5 

10 

2 

12 

24 

Total 

42 

9 

56 

107 

% 

39.3 

8.4 

52.3 

100.0 
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Figure 1. Fruits of Parentucellia viscosa damaged byHelicoverpa punctigera larvae. 
Apex of fruit at top. 

The population of P. viscosa did not reappear at the site in the following summer or to May 2008. No 
weed control measures, including herbicide treatments, were undertaken at the site except mowing at 
long intervals (David Preece pers.comm.; personal observations). 

Discussion 


Matthews (1999) provided the most comprehensive list of food plant records for H. punctigera. Three 
species of Scrophulariaceae were included: the ornamental perennial Antirrhinum majus L., 
Snapdragon, and the native herbs Mimulus gracilis R.Br., Slender Monkey-flower, and Stemodia glabella 
W.R.Barker, Blue Rod. Snapdragon is very commonly attacked in flower gardens (Hely cl al. 1982). A 
clarification of Matthews' host list by Kay and Hardy (1999) did not mention Parentucellia. A very 
similar pest species, the Corn Earworm or Cotton Bollworm H. armigera Hiibner, is known to attack 
two species of Scrophulariaceae, Snapdragon and Verbascum virgatum Stokes, Twiggy Mullein, while 
the only other heliothine known to feed on Scrophulariaceae, H. assulta Cuenee, has also been 
recorded from Snapdragon (Matthews 1999). Common's (1990) food plant and larval host list 
mentioned no Lcpidoptera species known to feed on P. viscosa. The observations reported here do not 
allow determination of the host status of P. viscosa in the terms of Zalucki ct al. (1986) where a plant 
host, in the strict sense, must support oviposition and complete larval development, and the resulting 
adults must be fertile. 

P. viscosa is nevertheless a suitable food for H. punctigera and the larvae in this case had a significant 
impact upon the whole plant population, including heavy defoliation and a substantial reduction in 
seed production. Since many of the larvae observed at the site had not reached the most damaging 
later instars, the ultimate damage to the P. viscosa population was probably considerably 
underestimated by examination of the single sample of plants collected. Feeding by the insect appears 
to have contributed to extinction of a small local population of the weed. 
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Zalucki et al. (1986) found that of 183 papers dealing directly or indirectly with H. armigera and H. 
punctigera in the previous 30 years, 150 were concerned with their management in crops, and only 
three included weeds or non-crop hosts. Matthews (1999 p. 105) wrote: "Inquiry into Helicoverpa 
biology has been almost entirely concerned with understanding their pest status and how to manage 
them". Studies of H. punctigera have concentrated on the crops it damages, in isolation from the 
surrounding biotic context, but the highly polyphagous nature of this insect requires that practices to 
destroy or reduce its minor hosts (such as P. viscosa) be incorporated into integrated management 
strategies for crop protection (Zalucki etal. 1986). 

Of the 159 plant species listed as hosts of either or both H. punctigera or H. armigera in Australia by 
Zalucki et at (1986), 7 were declared noxious weeds in Victoria at that time (Parsons and Cuthbertson 
1992), 5 could be classed as significant weeds not declared noxious, and 16 could be considered 
naturalised weedy species. Approximately 50 of the species listed were not naturalised in Victoria or 
were grown only occasionally and not as crops, while a further 4 species were native to Victoria. Thus 
approximately one quarter of tine then-known host plants in Australia that were naturalised, widely 
planted as crops, or grown deliberately in gardens or pastures in Victoria were major or minor weeds 
in Victoria, despite the emphasis on studies of plants of agricultural value in past Helicoverpa research. 

Matthews (1999 pp. 130-136) listed c. 248 host genera and species for H. punctigera alone. A similar 
analysis of this list (using Ross 2000 and other sources) indicates that at least 161 were either native, 
naturalised, or commonly cultivated in agriculture or ornamental horticulture in Victoria. 
Approximately 63 (39%) were considered native, 33 (21%) were substantially used in agriculture or 
horticulture but not naturalised, 32 were both deliberately cultivated and naturalised (i.e. at least 
minor weeds), 18 were minor weeds not deliberately grown, 6 were major weeds and 6 declared 
noxious weeds. The total of weedy taxa was thus c. 62, or 39% of potential Victorian H. punctigera 
hosts. 

If H. punctigera caused damage to P. viscosa infesting crops in Australia and did not attack the crop, it 
would be classed as a beneficial insect in that situation. Destruction of weeds such as P. viscosa on 
lands not cropped or grazed can aid the protection of agriculturally valuable plants, but successful 
breeding of pest insects on such weeds produces populations of the pest that can re-infest cultivated 
plants. On the other hand, agricultural pest management of Helicoverpa species in croplands may 
reduce their potential for natural biological weed control in other agricultural areas and 
environmental lands. Better quantification of both the reduction in weed impact resulting from the 
activity of H. punctigera and the benefits lost to the wider environment by management of Helicoverpa 
in crops are necessary in order to undertake proper cost-benefit analysis of this 'pest' and to determine 
to what extent it is justifiable to devote major resources to its control. It may be true that H. armigera 
and H. punctigera consistently cause more economic damage to crops in Australia and that more 
money is spent controlling them than any other crop pest, but the claim that they are “Australia's 
worst agricultural pests'' (Matthews 1999 p. vii) appears rash given the limited knowledge of their 
beneficial impact on environmental weeds and agricultural pest plants. 
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Observations on Carrying Pair Behaviour among Asia-Pacific Butterflies: 

Part III (Personal Field Diary Records since 2005) 

Kelvyn L Dunn 

e-mail: Kelvyn_dunn@yahoo.com 

Summary: This report documents 25 observations of mating couples, involving 13 species of butterfly 
from the Asia-Pacific region, compiled since 2005. Carrier details, mating times, habitat and biological 
notes are included for most observations. The majority of records are from northern and eastern 
Australia (19), two (2) from Western Australia, and regional others from Papua New Guinea (3), and The 
Solomon Islands (1). Discussion focuses on the frequency of foraging during mating. All three natural 
incidences of this have involved only one of the 62 species I have reported on to date, namely Cressida 
cressida (Papilionidae). Remarkably, nectar foraging in that species is professedly rare behaviour, 
suggesting 'nectaring' during copulation as even more noteworthy. Moreover, this butterfly seemingly 
has a coupled flight not connected with escapism, unlike most other species. 

Introduction 

Recognition of a gap in the knowledge base of butterfly matings had driven two earlier studies (Dunn 
2000, 2005) to collate information for the Asia-Pacific region; field matings being rarely seen (Miller & 
Clench 1968) and sparsely documented (Shields & Emmel 1973). My studies have collectively reported 
carrier details of 92 matings, involving 56 species, compiled opportunistically as part of the author's 
observations in the region. This third list now adds 25 observations on 13 species of butterfly, most being 
from Australia, with others from Papua New Guinea and The Solomon Islands. Six species are additional 
to those in previous lists. Mating times specify the time of discovery, not coital commencement or 
coital duration (see also Dunn 2000,2005), unless stated otherwise. These times are in accordance with 
local times used in the countries of origin. It seems appropriate, though, to convert all Daylight 
Saving Times (DST), used seasonally in some Australia states, back to Australian Eastern Standard 
Time (AEST) or Australian Western Standard time (AWST), where appropriate, for closer agreement 
with a midday noon. Neither of the neighbouring two Pacific countries was using DST during my 
visits, so their standard times likely approximate noon at 1200h, enabling comparison. However, bear 
in mind that coitus can take from 0.5 to 3 hours for completion (Scott 1973), bringing into question 
then the usefulness of the times of encounter reported as part of data completeness. As rarer 
examples, there are reports of up to 30 hours in Cressida (Orr & Rutowski 1991 cited in Braby 2000) or 
as long as two and a half days in some birdwings (P. Clark cited in Parsons 1998). Times of 
commencement, then, are vital (Shields & Emmel 1973) but this third list adds only two such 
observations. Adults in coitus typically rested with wings closed as an attempt to remain 
camouflaged, quiescence being a normal feature of butterfly copulation (Miller & Clench 1968). When 
settled on non-horizontal substrates, as they sometimes did, the uppermost adult usually correlated 
with the carrier of the previous flight. 

As in my earlier works, I have adhered to the guidelines of Miller and Clench (1968: 125), who 
emphasised the "absolute necessity for accurate reporting" and specified that this "includes admission of doubt" 
where it exists, concerning carrier determinations. I have religiously followed, too, the wisdom of Warren 
(1920) in that 1 have documented all behaviour contemporaneously in the field (sometimes aided by video 
footage), and have abstained, wherever possible, from addition of information derived from long-term 
memory. All observations are by the author, except for three by Geoff Walker (GW), a member of The 
Entomological Society of Victoria, who proffered digital photographs of his conjugal pairs for my 
descriptive inclusion. For these, 1 deduced the carriers from the clear alignment of the couples in his 
supplied images. This is a reliable method with very few exceptions (see discussion in Dunn 2005, 
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Shields & Emmel 1973 and references therein). Finally, an appendix to this part pragmatically supplies 
minor adjustments and overlooked foraging information pertaining to a conjugal pair listed in Part II. 

Regional abbreviations: Queensland (Qld.), New South Wales (NSW), Victoria (Vic.), Tasmania (Tas.), 
the Northern Territory (NT), Western Australia (WA), Madang Province (MgP), and East New Britain 
Province (ENBP). Time zones: Australian Central Standard Time (ACST) used in the NT, Papua New 
Guinea Time (PGT), and Solomon Islands Time (SBT). Other: Carrying Partner (CP), Male (M), Female 
(F), Wet Season Form (WSF), Dry Season Form (DSF), Video images (V) recorded, and ‘As the Crow 
Flies' (ACF) specifying direct distance. Taxonomy: species sequence follows Braby (2000). Subspecific 
names are included only for records from beyond Australia where taxonomies may be less stabilised 
and synonymies less clear. 

Primary mating observations 

Hesperiidae 

Suniana sunias (ssp. Isabella) - Lambete village, Munda, New Georgia, Solomon Islands. 07 Aug 2005, 
0950h SBT. CP=F (2 flights). Habitat: shore scrubland at adult foraging site. Weather: 
overcast with sunny periods. Couple perched just above ground, on upper surface near 
terminus of leaves of monocotyledon. Both adults in fresh condition and each rested 
motionless, with wings held closed above body (V). Upper and outermost adult proved to 
be carrier on each flight, later identified as female from video images. Couple remained 
unwary of observer's close approach, but copulation terminated upon physical disturbance 
needed to promote a third flight. Several males basked commonly at the site, and at lOOOh 
(SBT) some fed at snakeweed ( Stachytarphcla sp.) flowers. Vouchers retained (KLDC). 

Oreisplanus munionga - Kelly's Lane, about 1km past Tamboritha Saddle Vic. Australia. Feb. 2005. CP=F. 
Conjugal pair photographed in situ. Female was larger and uppermost. (GW). 

Papilionidae 

Cressida cressida - 31km north of Adelaide River township, NT, Australia. 07 Jun 2008,1445h ACST. CP=F 
(4 flights). Habitat: dry woodland on roadside ridge, adjacent Stuart Highway. Weather: sunny 
period, c.33°C. Moderate sized, heavy-bodied, female seen carrying diminutive male, flying 
about 2m above ground. Couple honed in and fluttered about aggregation of flowering turkey 
bushes (Calytrix exstipulata). Female landed repeatedly at crimson blossoms and fed, sometimes 
walking amidst flower masses, with male trailing in reverse (V). Close examination of video 
images suggested male was also feeding, or opportunistically attempting to feed by extension 
of proboscis, whilst forcedly walking backwards during copulation. Male showed some wing 
wear, but female was fresh. Couple did not appear vigilant of observer's close approach. 
Vouchers retained (KLDC). This third example now strengthens the case for a leisurely 
postnuptial flight, not linked to escapism (Dunn 2005). 


Pieridae 

Catopsilia pomona - Warangoi, ENBP, Papua New Guinea. 17 Jul 2006, 0940h PGT. CP=M (1 flight). 

Habitat: agroforest. Weather: sunny. Newly emerged but fully expanded, wet season white 
form, female found resting under vertical broad-pinnate leaf of larval host, adjacent her 
pupal case, about lm above ground. Found in copulation with old DSF male bearing 
multiple chips to hindwing margins (V). Both sexes held wings closed, directly above their 
bodies. Male, being uppermost and carrier of couple, rapidly fluttered at times when 
approached by observer, perhaps preparing for speedy departure, but female remained 
motionless, still partly grasping pupal case. Couple did not seem wary of observer's close 
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approach. When deliberately disturbed (at 0945h), couple departed host plant, flying out 
some 7m in straight path. It then sharply U-turned returning along same trajectory to land 
five metre above ground, this new perch site being some four metres higher up on same 
Senna shrub where mating initiated. The conjugal flight thus involved 14-15m. Larvae and 
eggs of C. pomona were present on host leaves. Other adults of same species flew about this 
tall shrub periodically, but none inspected mated couple. (The shrub was a familiar larval 
host plant in New Britain, according to an agricultural worker in that province who 
referred to it as "Cassia shinatora". I have spelled the specific epithet phonetically based on 
his pronunciation, but could not trace this name in any literature available to me. Botanist, 
Bob Harwood, then of Darwin, kindly identified it as Senna ?alala using photographs of the 
foliage and flowers.) 

Delias nigrirn - Mt Ramomie, 24km west of Grafton NSW, Australia. 02 May 2007,1103h AEST. CP=M (1 
flight). Habitat Open eucalypt forest. Weather: sunny period. Male carried suspended female 
for lengthy flight above eucalypt crowns on hill summit. Couple eventually landed in canopy 
on one of the taller eucalypts. Male's white upper-side clearly visible as couple flew, clarifying 
carrier’s sex beyond any doubt. 

Pieris rapae - Dandenong Vic. Australia. 22 Apr 2005,1325h AEST. CP=M (2 flights). Habitat: residential 
garden. Weather: warm, sunny. Couple found settled on low shrubs, about lm above ground, 
with male positioned vertically and uppermost. Both sexes held wings closed. Couple was 
wary and readily flew on observer's close approach (c.l-2m). 

P. rapae - Dandenong Vic. Australia. 25 Apr 2005, 1455h AEST. CP=M (2 flights). Habitat: residential 
garden. Weather: warm, sunny. Couple encountered flying about lm above ground. It settled 
vertically on fence with fresh-conditioned male uppermost. Male held wings in basking stance, 
clearly displaying his sex. Female remained with wings closed (wing-wear condition not 
documented). Couple readily flew on observer’s close approach (c.l-2m). 

P. rapae - Flemington Vic. Australia. 01 Sep 2006, 1225h AEST. CP=M (2 flights). Habitat: residential 
garden. Weather: warm, sunny. Couple encountered settled on grass, with additional male 
fluttering directly above. Intruding male maintained hovering aerial position, inspecting at 
close range. Couple readily flew on observer's dose approach (c.lm) but quickly landed on 
observer's chest, male positioned uppermost. Couple then flew again, ascending 2m above 
ground. Both adults fresh conditioned. 

P. rapae - Beaconsfield Vic. Australia. 17 Mar 2007, 1140h AEST. CP=M (1 flight). Habitat: residential 
garden. Weather: warm, sunny, 19°C. Couple encountered flying, about 1.5-3.0m above 
ground, near foraging site (a Buddleia bush). Male (wing condition unrecorded) carried 
suspended fresh-conditioned female, which hung limply with tucked legs. 

P. rapae - Deer Park Vic. Australia. 04 Oct 2007,1240h AEST. CP=M p flights). Habitat: residential garden. 

Weather: warm, sunny. Male intercepted female by flying in from behind at 3m height. 
Courting pair flew slowly for about one minute, female then settled on mown lawn with closed 
wings. Male landed aside and signalled by fluttering wings occasionally. Male then aligned 
adjacent female, his head offside her thorax. Mating followed in less than a minute. During 
coitus, male adopted basking stance but female maintained closed wings. Couple wary and 
flew immediately on observer's approach (c.l-2m). Male carried suspended female 20m, 
variably lm above ground. Couple quickly de-sensitised to observer's standover-presence and 
subsequent flights involved only 10-20cm distance, with couple skimming lowly over grass to 
relocate. 
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P. rapne - Round Hill, Bumie Tas. Australia. 15 Nov 2007, 0920h AEST. CP=M (inferentially) (1 flight). 

Habitat: eucalypt forest. Weather: sunny, warm. Couple seen flying across road, about 4m 
above ground. Vanished into dense understorey; not resighted. Carrier undoubtedly male - the 
obligate carrier sex in Pieridae (Shields and Emmel 1973, Dunn 2000,2001b, 2005 and references 
cited therein). 

P. rapae - Thurra River estuary, Vic. Australia. 25 Jan 2008,1415h AEST. CP=M (3 flights). Habitat: Bull- 
rush wetlands near adult foraging site. Weather: overcast, humid. Male in moderate condition, 
female relatively fresh. Couple landed on low foliage. (No other details recorded). 

P. rapne - Bunbury, at mangrove board-walk, WA, Australia. 26 Oct 2008, 1525h AWST (locally 1625h 
DST). CP=M (2 flights). Habitat: grassy, stabilising sand dune near mangroves. Weather: warm, 
sunny. Couple settled on grass, about 20cm above ground, with male in V-stance. Female held 
wings closed. Couple flew on observer's close approach and landed on shore shrub. Coupled 
flights lasted for about 15 seconds each (estimated). 

P. rapne - Gnarabup Beach west of Prevail)’, WA, Australia. 30 Oct 2008,1215h AWST (locally 1315h DST). 

CP=M (2 flights). Habitat: shore scrubland near residential area. Weather: sunny. Couple 
settled on large mauve daisies; neither sex fed. Substrate heights varied from 30-90cm above 
ground, on each occasion with uppermost male in V-stance and lower female with closed 
wings. This male stance, seen also in the previous example, would probably aid the carrier's 
rapid departure when required. 

Nymphalidae: Danainae 

Damus plexippus - GU campus, Nathan, Qld. Australia. 10 Oct 1993,1530-1600h AEST. CP=M (lflight) 
Habitat: woodland. (No other details recorded for this overlooked record). 

D. plexippus - Crediton SF, Qld, Australia. 26 May 2005. CP=M. Conjugal pair photographed in situ. Male 
uppermost, grasping stick and carrying suspended female with legs tucked up. (GW). 

Damus affinis - Adelaide River crossing, Arnhem Highway, NT, Australia. 05 Jun 2008,1705h ACST. 

CP=M (3 flights). Habitat: remnant riparian scrub. Weather: Sunny, ca.30°C. Conjugal pair 
seen flying, 4-5m above ground, in middle canopy. Lengthy flight lasted about 30 seconds 
(timed), whereupon carrier settled uppermost amidst tree foliage. Carrier's sex determined 
using field glasses. Male sex-pouch recognised on underside of uppermost adult's wings, 
which overlapped and partly enclosed hindwings of lower (female) adult. 

D. affinis - Shellgrit Creek, Mackay Qld. Australia. May 2005. CP=M. Male uppermost grasping 
protruding broken branch. (GW). 

D. affinis (ssp. mytilene) - Nobanob Mission (c. 390m asl.) near Madang, MgP, Papua New Guinea. 29 
Jun 2006. CP=M (both couples). 1420h (4 flights) & 1610h (1 flight). Habitat: secondary 
forest bordered by agro-forest/scrub. Weather: overcast. First pair (1420h): male carried 
female for four flights, and landed variably l-2m up in secondary scrub. Female remained 
suspended on landing, with tucked legs, not grasping substrate. Second pair (1610h): 
couple seen flying l-2m up amidst secondary forest. Sex-brand on hindwing visible at close 
range, enabling identification of the carrier as male. 
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Nymphalidae: Nymphalinae 


Phaedytna slieplierdi - Mt Coot-tha Botanic Gardens, Qld. Australia. 18 Feb 2008, 1600h AEST. CP=M (3 
flights). Habitat: woodland. Weather: overcast with sunny periods. Male in medium condition, 
but with large wing-chips, carried worn and faded female. Male settled uppermost on leaf, 
about lm above ground. His hindwing marginally overlapped and enclosed females'. Male 
rested, rhythmically, slowly opening and closing wings, but female remained stationary with 
wings held closed. Couple unwary, reluctant to fly, and readily approached and handled. It 
required dropping by hand to entice flight to clarify carrier's sex - similar to procedure used by 
Warren (1920) for difficult cases. Couple remained in copulation, despite repeated handling, 
which involved three drop-induced flights. (An unusual pair in terms of wing condition, 
presumably being a second or later mating for female partner.). 

Phalanta phcdantha - Nauiyu, Daly River, NT, Australia. 29 May 2008, 1140h ACST. CP=M (2 flights). 

Habitat: dry creek bed in woodland near outskirts of township, about 2km in from Daly River 
Road junction. Weather: sunny c.28°C and windy. Male old, settled uppermost on leaf, about 
2m above ground. Female, in fresh condition with marked lilac suffusion to hindwing 
underside. Both adults rested with wings closed (V). Couple nervous and overtly vigilant, 
departing leaf on distant approach of observer (c.3m), flying some 10m to new foliage at similar 
height above ground. Couple lost from view after second flight. (Males, presumably seeking 
newly emerged females, were locally abundant, fluttering about localised food plant (Flacourtia 
sp. prob. lerrilorialis), growing profusely near where couple first settled). 

Nymphalidae: Satyrinae 

Tisiphonc abcona (ssp. nwrrist) - The old boat ramp on Boambee Creek, (Sawtell Rd crossing) near 
Toormina, NSW Australia. 02 May 2007, 1600h AEST. CP=F (4 flights). Habitat Melaleuca 
sedgelands. Couple flew only short distances (4-5m) each time. It landed on Galinia leaves and 
seed heads, as well as trunks of paperbark trees, all sites being about l-1.5m above ground. 
Couple did not appear vigilant of observer's close approach. Both adults were in fresh 
condition (V). 

Ypthima arcloa - 5km north of Gympie Qld. Australia. 18 April 2007, 0955h AEST CP=F (10 flights). 

Habitat: grassy wastelands. Weather: Sunny. Small old male, mating with large fresh female. 
Couple wary and easily alarmed by observer's close approach. Readily undertook short flights, 
of 3-4 metres, on each of my approaches, settling at next opportunity on low herbs and grasses. 
Male held wings closed, but female periodically widely opened hers adopting basking stance 
(V). 

Heteronympha paradelpha - Knights Hill near Robertson NSW, Australia. 26 Feb 2008,1150h AEST CP=F (2 
flights). Habitat: open woodland adjoining rainforest remnants, at 742m asl. Weather: Sunny. 
Fresh male flew towards closed-winged, fresh female settled on sunlit soft grasses. Landed 
immediately beside her, in physical contact or visually appearing so, his head positioned offside 
her thorax. Male curled abdomen to contact female genitalia and quickly mated. Female 
remained uppermost, and couple then aligned rear to rear (evidently by male having walked 
sideways in semicircular clockwise direction, albeit this was achieved quickly and not clearly 
seen). Male then released hold of substrate, and remained abdominally suspended with tucked 
legs. Couple reluctant to fly, but when first provoked, female carried short distance and landed 
on horizontal grassy substrate. She overlapped, and so enclosed, most of male's hindwings 
within hers. Upon next disturbance and landing, female settled on grass stem. She remained 
with wings widely opened in basking stance, perhaps wary, pending need to fly again. Male 
remained suspended with closed wings and tucked legs, not grasping the stem. Conjugal adults 
appeared unwary of observer's standover presence. Couple manually transferred, using hoop- 
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net, to translucent closed plastic container placed in shade. Therein, after several minutes, they 
separated of themselves at 1206h (albeit containment may have induced stress, perhaps creative 
of behavioural anomaly. Copulation spanned about 15-16 minutes. Male immediately flew 
from opened container and female followed, after about a minute's delay. 


Discussion 

Many adult butterflies imbibe nectar as a daily activity, particularly for carbohydrate requirements (Hill 
1989, Hill & Pierce 1989), yet foraging during coitus appears very uncommon. Shields and Ernmel (1973: 
27) have previously noted that "occasionally mating pair females are found feeding at flowers," therein 
citing only two examples amongst the hundreds of studied couples listed in Table 1 of their review. 
Resource opportunism would seem a likely explanation for these and the three natural incidences (2.6%, 
n=115) 1 have observed (see Dunn 2000, this paper & 2005 c.f. appendix here in). Each incidence involved 
foraging by at least the carrier, irrespective of sex. Oddly though, it has occurred in every conjugal pair 
(100%) of only the one species, namely the troidine butterfly C. crcssida. A remarkable coincidence if 
'nectaring' is actually rare behaviour in this species (Orr 1999). Chance is the likely statistical reason for 
such a high percentage, given the very' small sample size (n=3). Nonetheless, the possibility of postnuptial¬ 
foraging being opportunistically usual, or even intentionally sought out by conjugal pairs of this butterfly 
(quite unlike other butterflies where it is unusual or mostly without documentary record), deserves 
consideration. In all 117 mating observations involving 62 species that I have reported in this series (Parts 
I-III), the only other instance of foraging during copulation was artificially induced. On Yap Island in the 
Federated States of Micronesia, after carefully translocating a copulating pair of Ziziim otis (Lycaenidae) on 
to a flower of Tridax (Asteraceae), the carried female (not the carrier) opportunistically fed (Dunn 2005). 
This contrasts with an example of P. rapae, which used flowers (Asteraceae) as a landing substrate, but 
where neither sex chose to feed (this paper). As I mentioned in Part II of this series, earlier observers have 
reported that there is, seemingly, an obligatory postnuptial flight only in the Danainae, "Apparently...tire 
male always carries the female a short distance," Scott (1973: 117) wrote. He also clarified, in the same 
paragraph, that "In other species the pair remain at the site of mating, where they may separately or both 
bask, or may fly if disturbed." My preliminary' evidence from Australia now suggests that at least 
facultative (rather than obligatory) postnuptial flights occur in C. crcssida which are seemingly initiated 
without disturbance and not escapist (Dunn 2005, this paper). Moreover, if a conjugal pair encounters 
blossoms during a flight then at least tire carrier may feed, as witnessed in my three examples. 


Foraging for nectar at flowers is, of course, a routine activity among butterflies (Shields 1972), and occurs 
in some moth families too (Raguso & Willis 2003). Yet, Orr (1999), based on his extended fieldwork in the 
1970s near Caloundra, in the humid south-east of Queensland, reported that adults of Cressida rarely 
sought nectar. Notwithstanding, I have often seen the adults at flowers in Queensland and the Northern 
Territory, but cannot say how frequent this behaviour is relative to that of other butterflies. For example, 
in coastal Queensland, adults occasionally feed at bantam (Dunn 1999,2001a), but my collation in 1999 did 
not measure foraging commonality within species. In contrast, it collectively reported regular utilisation of 
exotic Lantana by eastern Australian butterflies in general. To this, 1 can only add that during a 12-day dry- 
season visit to the Northern Territory in 2008,1 regularly saw both sexes feeding at flowering Calytrix, and 
on one occasion noted several males feeding together at Melaleuca blossoms. In fact, most of the adults of 
Crcssida I encountered during May and June in the 'Top End' were foraging at blossoms or patrolling 
airspace linked to foraging sites. This said, it would be interesting to corroborate Orr's findings from the 
subtropics by conducting quantitative feeding studies in other regions where this butterfly exists. Perhaps 
feeding frequency in this species may increase during prolonged dry' spells in tire far north. 
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Appendix: Adjustments to Dunn (2005). 

(i) Textual omission: Cressida cressida: The mating account reported from Greys Bay near Bowen by Dunn 
(2005) omitted commentary on postnuptial feeding, which is contextually newly provided below, and 
essential to support the discussion on 'Mating flights' in that paper. 


Prior to landing, rotating and switching carriers between two lengthy flights (facts correctly 
documented in Dunn 2005: 68), 'the female carrier paused several times to feed at lower blossoms on 
the same large unidentified tree. Between flmver probing, she relocated about three times, skimming 
across flower clusters situated in close proximity (up to lm apart and 3m above ground), whilst 
carrying the suspended male. Her momentary touchdowns appeared to be minor extensions of a single 
lengthy flight. On the final feeding session at a separate flowering cluster, the couple remained settled 
for a longer period. At this point, she rotated positioning the male as uppermost, and the male later 
carried [as described in Dunn 2005] away for the tree and out of sight.' 


This account provides a second report of postnuptial nectar feeding in this species. It is also of 
peculiarity being the only confirmed instance, at least in my field experience, of carrier alternation 
within a coupling (Dunn 2005) void of disturbance (Shields & Emmel 1973). This is to be 
distinguished from species, such as Zizina labradus (Lycaenidae), where either sex can act as couple- 
consistent carriers, but where evidence of within-couple alternation remains circumstantial (see Dunn 
2005 for discussion) or stress induced (Shields & Emmel 1973). 


(ii) Citation corrigendum: In the introductory section on 'Mating flights', Dunn (2005: 65) wrote: "Dunn 
(2000) reported a carrying female repeatedly feeding at flowers, the male suspended as she flew between blossoms.” 
The literature attribution should have referred to the mating observation reported in that same paper 
(2005), not to 'Dunn 2000' which was a different observation. The mating at Greys Bay in 2001, the 
account of which omitted the foraging data elaborated upon above (i.), involved a female carrier as part 
of carrier alternation (Dunn 2005: 68). (Reference to the "drier tropics" in the final line (2005: 65) 
confirms its linkage to the Bowen account.) The foraging Mt Nebo couple in the subtropics of 
southern Queensland, however, showed no alternation and involved only a male carrier (Dunn 2000: 
67). In essence, the omitted details consequentially resulted in confused citation, and inferentially of 
contradiction. 
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